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BEARING ASSEMBLY AND SEAL 
LawrëÌce G. Saywell, San Mateo, CaHf., assignor 
to Syweil Assocites, Sn Frncisco, Clif.,  
oint venure 
Application December 4, 1948, Seril No. 63,579 
2 Claires. (CL 308--187.2) 
1 
This invention rels generlly fo ball or oIler 
bering assemblies such s 'are pr0Vided h 
buiI- lubrican Seuls. 
I thé ps if hs bêên common  proide bll 
o rollër éarig ase5Iiës With IùbiCant éals 5 
biit in  the facry, ád hich serve  prevent 
16 6f lUbicànt. One 0f the morè Comm0 ypes 
of sfih élîg agSêmbliès makès uê of a fêlt 
seal$ wàher WhiCh is càrriêd b ohé èfid of the 
qúër ráce, d Whic extèds into séàlig e0tact 10 
Pit thë outër eriphery 0f thé ier racë. Seal 
0f this- type are gbject  mäy liitations and 
dlfficalties. They àre ho Capablé 0f withtandg 
vëltively gh SpeCs of rotatioa, ad éve for 
odèrate gpeëdS, their úSefUl lffé iS hot 10g. 15 
C0g$ Of manufacturê is c0nsiderablê cOmpaked 0 
thê leent inveflti0n, and i is troublCoe and 
diul o rèplàce the seal after if bas become 
worn or damàged. 
Ït is an object of the prenent invention tö 20 
provide a llbricant seal for  bll or follet bëar- 
ing assembly which will be Charàcterfied by 
most simplicity, and WhiCh will bave a long usèftl 
lifê. 
other objeCt 0f the invention is fo Drovidé a 25 
seál of the abve charcter which is XVell adaptèd 
for relatively high rtative speedS. 
 fiother object of the invention is to providë 
 sea] of the above character whiCh ca 'bé rédiiy 
insta]led at the factory, and which can be easily 30 
removëd and rep]aced. 
Additlonal objec of the invention wiH appéar 
from She folloWing description in which the pre- 
erred embodiments have been set forth ilx detafl 
in coction with the accompanying drawg. 35 
eferring to the drawing: 
Figure 1 is a fragmentary side elevati0nal view 
fi]ustrating a complete ball bearing assembly in- 
corporating the present invention. 
Pigure 2 is a side elevaionai view showing a 40 
spring aulUs such  is USed in connecti0n wih 
the present invention. 
Figure 3 is a perspective view illustrating the 
ánër iix which the annu]ùs of gure 2 is - 
stalléd in a ball bearing assembly. 45 
gùe 4 is a cros-secti0nal yiew taken along 
tê liné  of Figure 1. 
Fgurê 5 ig a View like gure 4, but shodng 
20thèr eb0dieht of the iloEvention. 
gurê 6 is a view like gure 4, but howing 50 
ah0ther embodiment of the Vention. 
gure 7 is a view like Figure 4, but shoV,,in 
ànoer embodiment of the invention. 
FigUres ,8 to 11 inclusive are crosssectional 
detafls ]ike Figure 4 but showing additionui em- 55 
bodimen of the-inYention. 
Referrg flrst .fo Figures 1 änd 4 of the draw- 
ing, I have shown a ball bearing asembly com- 
prising the curer and inner aùlar bal! bearing 
faces Il and [2, together With he baï!S [3. AS 60 

2 
is well knewn such an assembly may iïclude 
sUitabÏe ball retaining cage. Thè curer race |! 
adjacent 0ne end hereof is shown provided With 
an annular groove !4 the side walls of wlïich may 
,be slighly divergent, as illustrated. This gzo.ove 
may be similar in location and dimeisioning 
grooves now commonly used in connectien with 
ball bearing assemblies for the meunting vf lUbrï- 
cant seals of the felt washer type. The inner race 
 2 s provided wïth a fiat end ïace! 8. 
A substantial]y fiat annulus !6 has ifs outer 
periplïeral edge prtion loose]y accommodaed 
within the groove 4. The inner periphery Of the 
annulus  $ s dimensioned whereby it overtaps the 
adjacent inner peripheral edge portion of the 
annulus. 
The annulus ! 6 ïoy itselï is illustrated in Fi2'ure 
3. If is prferbly formed of relatively rhin and 
readily bendable spring material, such as reIa- 
tively rhin spring metal which ,can be distorted 
fo à substantial extent from normal substantial- 
ly fiat fonn without permanent defonnati0n. 
For example I cun use suitable spring metals sucti 
as high carbon steel, Phosphor bronze, and vari- 
ous stainless steels. The sheet metal used may 
for example range in thickness from .003 te .005 
inch, and in typcal instances good results bave 
been secured by using high carbon steel sheet 
metal having a thickness of .003 inch. The curer 
diameter of the annulus I should be greater 
than the inner diameter oï the race  I, adjacen 
the groove 14, and preferably slightly Iess than 
the curer or foot diameter of the groove |. 
The manner in whi.ch the substantially fla 
annul.us of Figure 2 is inserted in the ,ball 
ing assembly is illustrated in Fgure 3. The curer 
edge portion of the annulus, extending over 
roughly one-half oï ttie circumference, is flrst 
placed into the groove  in the manner illus- 
trated in Figure 3. This wfll require some bend- 
ing or distortien of the annulus. Then by man- 
ually applying force fo the rernaining circum- 
ïerence of the am]ulus, as indicated by the arrows 
in Figure 3, the ring is distorted with some dish- 
ing to enable snapping in the remaining edge 
of. the annulus into the groove !4. -&fret the 
curer edge of the annulus has been comp]etely 
positioned in the groove 4, the ànnulus springs 
back to substàntially ifs initial planar form. 
The location of the groove 4 relative t0 the 
face 18 is such that after the annulus bas been 
snapped into the groove ifs engagement With 
fa, ce 8 .causes it to be stressed laterally,' thus 
yieldably urging its inner peripheral edge por- 
tion into sealing engagement with the face 
ald likewise yieldably 1]rging ifs curer periph- 
eral edge portion into sealing engagement with 
thë curer wall oï the grooVe 4 .as illustrated. 
Such sealing engagement will be maintained if- 
respective of slight relative longitudflial move- 
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ment between the inner and outer races of the 
assembly. 
The seal of Figure 1 wiI1 serve .to provide an 
effective seal against Ieakage of lubricant, in- 
cluding various types of greases. Normally rela- 
tive rotation takes place between the inner race 
12 and the annulus 16, although if there should 
be any abnormaI binding between the annulus 16 
and the cylindrical surface 17, then the annulns 
may turn relative to the outer race 1. An 
assembly of this type is capable of operating over 
long çeriods of rime without excessive wear, and 
in parti'cular it is capable of operation at rela- 
tively high speeds of rotation. 
If one should wish to replace the annulus 16 
because of excessive wear, this can be readfly 
done by inserting a suitable tool into the groove 
14 to engage the outer edge of the annulus, 
aïter which the annulus can be distorted and 
withdrawn. 
To cite a specific example of a seal such as 
described above, race I had an irmer diameter 
of 2.i18 inches, and race 12 an outer diameter of 
1.453 inches. The groove 14 was .050 inch deep, 
thus providing a root diameter of 2.218 inches. 
Annulus I was made out of high carbon steel, 
with a thickness of .003 inch, an outside diameter 
of 2.211 inches and an inside diameter such as 
to overlap substantially the entire radial extent 
of face 18. Such an annulus could be readfly 
snapped into the groove I in the mare]er de- 
scribed above, and served to, form an effective 
grease seal. 
If will ,be evident that the lateral stressing of 
the annulus 16 as described above, in the em- 
bodiment of Figure 4, serres to normally dis- 
tort if into a slightly dished form. The requisite 
amount of lateral stressing alternately can be 
secured by initially manufcturing the annulus 
in slightly dished form, whereby upon being in- 
stalled in the bearing assembly it is stressed ,by 
engagement with the groove 14 and the shoulder 
18 in a direction opposite to the applied dish- 
ing. Thus after installation such an annulus 
will be of substantially planar form. 
Figure 5 fllustrates another embodiment which 
is simflar to Figure 4. In addition fo the single 
annulns I this embodiment makes use of an 
additionai liner annutus 19. The liner 19 can 
.be made of such materials as a phenolic conden- 
sate product or like nonmetallic plastic, or a syn- 
thetic rubber of suflicient inherent strength. 
Where this annulus has suflicient inherent 
strength it may be formed as a separable part, 
although where more resflient materials such as 
synthetic rubber are employed it may be bonded 
to the irmer face of the annulus 16. Such an 
annulus can serve to aid in securing a good seal 
against the annular shoulder | 8, with a minimum 
amotmt of friction. 
Figure 6 illustrates another embodiment of the 
invention which is simflar fo Figure 4, except that 
in this instance a special facing ring 2 is 
mounted upon the shoulder 18. This facing ring 
tan 'be of L cross-sectional contour as fllus- 
trated, and it may be pressed or otherwise 
mounted upon the shoulder 18, in order to pro- 
vide a fluid seal between itself and the body of 
the race 12. The facing 21 can be made of 
material which will ferre a good seal with the 
inner peripheral edge portion of the annulus 16, 
with a minimum amount of friction. For exam- 
ple it can be marie of various types of bearing 
metals having low coefficients of friction, or it 
may be a composite bearing material of the type 

4 
disclosed and claimed in my ,co-pending applica- 
tion Serial Io. 39,822, filed July 20, 1948 now 
Patent No. 2,581,301. 
As shown in Figure ï, the ball bearing assembly 
5 can be equipped with seals of the type described 
above upon both sides of the halls. Such an ar- 
rangement is illustrated in Figure ï. An assembly 
of this type can be provided with lubricant ai the 
factory, as is desirable for use with many types 
10 of appliances. 
As shown in Figure 8, the groove 22 in the 
outer race 23 has an outer plane or side against 
which the annulus 16 can contact as illustrated. 
The inner race 2 in this instance has a simple 
15 end face 25 against which the inner edge portion 
of annulus I is pressed. 
In place of a loose fit between the annulus and 
the groove in the outer race, the outer race may 
bave a groove dimensioned to snugly receive the 
20 annulus. Thus as in Figure 9 the outer groove 
2 is dimensioned to snugly receive the annulus 
16, and the annulus is laterally stressed in the 
saine manner as in Figures 4 to ï inclusive. 
In Figures 10 and 11 sealing means is provided 
25 for sealing the outer edge of the annulus with 
respect to the outer race. Thus the outer race 
27 in this instance is provided with a groove 
having straight parallel side walls and dimen- 
sioned to accommodate the 0 ring 29. The 0 
30 ring can be made of suitable resilient material 
such as off resistant synthetic rubber. In Figure 
12 and O ring is positively held in the groove by 
the retainer ring 31 which may be continuous or 
split. The 0 ring should be dimensioned so that 
35 it is normally compressed to form a seal against 
the adjacent face of the annulus I and the op- 
posed wall face of the groove 28. 
If wfll be evident from the foregoing that my 
invention is of extreme simplicity, and if can be 
40 incorporated in a ball or roller bearing assembly 
with a minimum amount of labor. In many 
spects it is more satisfactery than. conventional 
seals making use of felt washers, and in particu- 
lar it can be used for the higher speeds of 
45 ration without excessive wear. When installed in 
the bearing assembly if occupies a minimum 
amount of space, and therefore if facflitates the 
design of bearing assemblies with a minimum of 
over-all dimensioning. 
50 In the foregoing the invention has been 
scribed particularly in cormection with a ball 
bearing assembly of the type commonly used to 
journal shafts. It will be evident that the inven- 
tion is applicable to roller and needle type bear- 
55 ings, and likewise to ball or roller bearing as- 
semblies of the thrust type. 
I claire: 
1. In combination with a ball or roller bearing 
assembly oï the type having inner and outer an- 
60 nular metal races, the outer race having a radially 
inwardly facing annular groove adjacent one end 
of the same, a single normally substantially fiat 
and continuous annulus of spring metal having 
an outer diameter greater than the inner diam- 
65 eter of the outer race and having its outer edge 
portion accommodated in said groove, an annular 
end face formed on the inner race, said annulus 
when assembled in said bearing being stressed 
laterally within its elastic limit whereby the 
70 resfliency thereoï causes one face thereof at its 
inner peripheral edge portion fo be resfliently 
urged in sealing engagement with said end face 
and its outer peripheral edge, in said groove, to be 
held against means engaging the peripheral face 
75 thereof opposite said one face and in sealing 
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engagement therewith fo prevent stress-relieving 
axial movement, said annulus being distortable 
within its elastic limit from its normal substan- 
tially fiat form to a ïorm in which it may be 
readily inserted in said groove. 
2. A combination as in claim 1 in .which a liner 
is interposed between the annulus and said end 
face to facilitate establishing a seal between such 
parts. 
LAWRENCE G. SAYWELL. 
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